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s.et al J .Virology, 71, 4, 3293-3298, 1997)o *f8B^T'{i, Cre-293ilIBS (Virology, 3 
09 (2003) 330-338, Cre/1 oxp-med i ated adenovirus type5 packaging signal excision 
demonstrates that core element VI is sufficient for virus packagingtc IE (c ) % <^ ffl 
■r d i: T' t ?> o /-^ '^r - > :h -r S m 1 © 1 o x P g|5 y - i>- 30 

>i''->^-^;l/rtT'iaiBl)iHI5^{C<koT|j?'3ltA^n?>o 
[ 0 0 2 4 ] 

m7L\,t. y ^ - iy y V >":f i-ii ic m^t ^ m I 0) \ o x p gp ^ aw ^- ^• 

rt T- ffl |B1 ffl ;^ fc J; o T 1^ n S if ^ C r e U 3 > t£ - 4f t ti ^ -y 'Jr - v» 
> ^* -> ^' ;1/ ^ ^ 0 tH -r c: i: T' t ^ i/^ © T' , t# ^ n /"cn ;b - -i/ ;l/ X 2 9 3 c r e 

[ 0 0 2 5 ] 

8 . ^Aiifi^ 

*;^3'r>, mmm^. i&mm^. nm&m^n. mm^-fuy rr^v^^me. in.m 

MMffiUi^iU'-^- (CFTR) , '>'XhD7-f>, y;l/3-febra'>^^--tf, B«S 
?Ea^p5 3, p2l, #|$'\;l/-<X^ = ->*>4^-t--tf*5j;t>*;^*>v'^ae;l/, ffl^^ffl 
San (Rb) , tS^ZS7'fy'>y'rT^t--ii (ADA) , '>hv':/Tr5-^---tf, xi; 
Xn.l^'fx^^-^, ;d-;b-^>h^>XA;U>'^ = ^--lf, -TV^ — a-r + y- 2, a 1-7 
>f-K'J:/i/>, XD>.t--J^-rx^>l|A^^tfe,n5*^ i:ne)tclS^$n5t<DT'li^: 
l/>o TV^-t^X^^S/c^U^f^^f'TA^n-K-rS^Aae^^^^ffl-rSiliitT'^S 
o^^^?-DNAtca, iS/c{±^-nJ-;<±<D«liixu>(:/h©SiJS|iTti:feSi$fc{i^n 50 
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[ 0 0 2 6 ] 

9 ■ T P C 

TPCa. 7 =r J ^ )\^7.'f J L.<n^m.. (rescue)fc<J; t/ffl^i^ji^^tc M4t So 
[ 0 0 2 7 ] 
1 0 ■ Hfflflg 

m£*fflflS<^)«{*^Ji:tT{±, 2 93lEfla, 9 1 18085. fcj;t>*PERC. 6*885 (Hl^ 
i>P,flWO97/00326^1^$S) \ A549jffl8S^. HER3«aBS(Adl2lcJ;0JB 

HK^^nz-cii MSSiM^ifflflS) . s fcti V K - 2 0 fflfls* if*^^tf enso ji^^fflsa 

ilA^T'tSo W*L<(i> tSffittthflfe^W (HEK) 293 ^11851* (h^yxicf^ffl-f 
5E 1 a^f>^^^K*^i«-r5^igW7f-V'^l';UXE 1 aiae-T^^^-TSlih'Baifla 

[ 0 0 2 8 ] 

^f-<:/Ad 5;&a-g-rS^S«7-r/'i7'r ttCenbank ck f3A¥Rr^'T?fe5„ 7 =r J 
>i7 ;l/ X BE ?|J L T (i , |b| S $ n T § 4ia « b h S O t <0 ^ IS ffl t T t J: L . ffi(D 

ti7;><U*>'* ^ ^ 'f ' fs f^H- ~ ' 3U5'v'3> (American Type Cul ture Collect ion) 
[ 0 0 2 9 ] 

1 2. '^»^-DNASD'^;U/^-7 7-V'>^;l/XtDiiij 

^<5,^_DNARa''N>'U''^-7rV'i7'r;vxy/AoiS8i{i. ^i^^i-ifT'/aspcDfi^ifi ( 

Current Protocols in Molecular Biology. John Wiley, 1 987~1 988*5 <t Sambr 
ook.et al.. Molecular Cloning, A laboratory Manual, Ig2)ig, Cold Spring Harbor La 
boratory Press, 1989{C sS « © S ffi * if ) ^fflV^T, * Jffl « O ^ SS <?iJ IB «c O :^ ffi X l± 
^ n t U /c ffi iCct D 9 C T' t -1. o 
[ 0 0 3 0 ] 

13. Jh7>X7x^->gy 30 
*f|B^T'li, '^^^-DNAi;, TPC^Wr§^-'l"'^-7-ry't7-l'-'l'Xy/Ai:^, 

•i' A ^ ffl 1/^ 5 ffi f /c U 4? 7 X ^J' 3 > ft tc cJ; fT ^ C t 7b^ -C- 1 § o 
[ 0 0 31] 

14. ux4^a-Ri>"ya/^y-->3y 

cytopathic effect (CPE) iin fc ^ tC , Jffl ^ 0 IR L , i^^S-lilSb, Ol,>T', 
•biy'i7A3i'L>»«^fflv^Tl»ii-r5i:i:lcj;0'i'-r;l'X^[H]iR-r§c:i;*^T't5o ^iJffit 
LT, ^'PVhy77i'-r£,^Jxtf, PCT/US96/1 3872li:jfN^nfc7?ffi^ 

[ 0 0 3 2 ] 40 

VT.^ zL-t nrz7 y t> ■< )\^7.v / h\,i.^^mfii-^nrz^ y ^ -fiy Y 

y "r-i/y^f^n. ^bT*fflflS^f»ott, 77'/"^^;i'XDNAyyi:>^/^'yy-v'y^'' 

li^iy^RS L/C t<DT'fe "9 , trj:t>-^. ± Jffl 85 f T- 4 M W *c ^ ^fe i: -tt S C t T' 
t ^ 1/^ t ©T' -So 
[ 0 0 3 3 ] 

16. :/3 <a iJ ^ 

^^mo:>y5mr'mjaL rz7 y ^ 4 fi 7.^ ^ ^ - (Dtima . ^^/^-n^-D-^-ti-m 

T'iHi]^-r S C t A'T't So 0iJx.(±*, V- A -ae^LacZ^ AnX t/^ S ^-g-fC (i, UX + a 50 
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[ 0 0 3 4 ] 

S l5i-#f*fctij36fE5-jKU;><7--lf5iilJgf£; (RT-PCR) {Cct^jfAiie^OmR 
[ 0 0 3 5 ] 

18. X u u - fflffl/jtt^ 

K^{*^JBj35c^-lirTtckU>„A^jf>ttia5i^(itttlK<Dmt^^Ji:LTti, DOTMA (Fe 
Igner et al . , Proc. Natl . Acad. Scl. USA 84: 7413-7417, 1987) ; ( N - [ 1 - ( 2 
, 3-i/";tU-f';l/>i- + '>)7'Dt!;l/] - N. N, N-h'J^^;l/7'>t-'i7Ai'DUK) 
; DOGS ( ^' ^ -r -> ;U 7 ^ K y U -> ;U X 5 >) (Behr et al . . Proc. Natl . A 
cad. Sci. USA 86: 6982-6986, 1989) ;DMRIE (1. 2 - V 7s=f- Zf a 20 

tr;l/ - 3 - y - H K a ^ >'Xf-;U7 > t A :/ D 5 F ) (Feigner et al . , J . B 
iol . Chem. 269: 2550-2561 , 1994) ::%5)t>*lCCD-chol (3B [N-N*. N'- 
v'p^^yl/TS/x^jy) - nUXxa-;!/) (^Sftf 1^^5,283, 185^) 

[ 0 0 3 6 ] 

tfz. r ^ ^ )\^7.^^ -^^tsmfiim^\c. iaffcfi^ni:^±cDA^*>i4M 

iljfitttiH^ft5l4«#fliH (~>*:d-Uf;l/*X7r^~>';Ux^y-;l/r^> (DOPE) © 
n e. 05 fi ^ (* ffl L r t J; i/Mii! o fig M CD * ft L T a . 7 -I- ^ y ;i/ X 7 7 

^ V ;l/ X ^ / - ;1/ 7 5 > , 1 y s o - X 7 7 ^ i^* ;!/ x ^ y - ;l/ 7 ^ > , ffi O * X 7 7 ^ 30 
V/' ;l/ X ^? y - ;l/ 7 5 > , X 7 7 i^" ^l' 3 'J > . 1 y s o - 4-^ X 7 7 f" ->* :3 U > =fc t>* 
rjUXxn-;l'^if;?)^^tfC)nSA^ i:n5.tci®^^n^t^o 
[ 0 0 3 7 ] 

1 9 ■ ^^I5m 

*^t«cD;^ffiT'Si3gL/i7-ry'i7^;UX-<^^f-?riie??^«C)/'c46fc<Iffl-rS«^s 

^©swgpfittii$tcPs^$n%i.^A^ Px.t±\ Xi-D>. fi^mm. ±j^3fflBa^ if^sw 
)ST, jSrt, SPfc j;a'fi!i<D^l^^p©^#igiiSr't J;i/>o msicj;!?, 2iM±o}S4gss 

[ 0 0 3 8 ] 

2 0 . fe-^g 

7xy'i/'r;i'X'^^^?--;&ffo/cAf->d->tti^;l«ttl(a;S:^W-r?)m^ftosa?ati5 
V^T, 10^~10"'<D»*Ll/>SEHO@^*{u<D'?-l';l/X^, -i/'T^l/Xji^lfife/it) 
1 0*~i 0^fiolEH(D*^:t>tti^M!«tt!t^Siiii^-r5 o t*<T't 5o *ISMO;^ffi 
T'iyiSL/c7ry5i';UX'^^^-Orfe5S±^^;ftt:h(Dffl«tLTti. fi?ijx.tf. Sl^ix 
lO' ?) 1 X lO'^bfu/ml (bfutiblue forming unit ^jj^f) <r>7'f/'y^)\^7.^d'^ — 'M. 

^ n ^ *i T' 5: V> o 50 
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[ 0 0 3 9 ] 

42Kb£Dn X ^ KpAdexlcw {^P.^^Un^m^m ^B7^lf±ctO»}g)^SiJ|5B^^Sal 
WcX^Wi. -tr;b7-^-ry-i/3>tCT7Ty >r X (D S ^ $ ^ T' ^ 4 . 2Kb(D 

pAdexSallself^ftii L /Co "i? >r ;b X Iffl J; 0 nuc leot ide 143S@ (ntl43) cDWPg^^Af 

nsu>*-^^fo^/fi;^-u moxPgE?ij^ffl a u/co c ojift t t /c x 5 k^pa 

dex-ASw-lox-sal /c o C ^ ^ X ^ K 6 2f@0 loxP-tt^ h^^OTr/'j^^yl/X 

SiJpgp^EcoRIi: SwamrNfktc r iHliR L/co C (D 7 ^ ^ ^ > h pAdexlcw 10 
OEcoRI t SwalcOrB^bTS U 5 24KbtD 7f-V'i7^7l/XO-a507^y^yh ^EcoRIT Wf? 
L /c pAdexlcwtc ^ ^ y — 3 > ^ -tt n X 5 F pAdex-Asw-lox* o o d tl tc J: D . pAdex 
IcwCO 7 rV «i7 ^ X S 7 ^ - > >^ ^ 6^ ^ if a5 

[ 0 0 4 0 ] 

M . ^ - »i7 ^ ;l/ X ^ V - 4^ > T 5 a W i: ^ vl^ - 'i' ^ X y y ^ T t ^ /c tt 
At < UT. HDAdvCOmSM^ A t < t-s a WT's J^:i T CO }i fiF ^ L fc o - ^ ^ ;b X 

y y A^A t < -r S5^tc\ a 7 r- v^0 3.7KbBspHI7'5i7 y > F (A7r->^'CDnt 890- 
nt 4650) ^ pGL3-Control (Proraega) (0^\x\^\\\^ ^ v y h "7 Y - y B >L/co 

C(D'f'y7.^h*^K>. luc if erase ^mti-ty h 3 . 7Kb A 7 ^ ^ ^ > h ^ ^ 6 . 2 Kb DNA 

7 5yy y h^$iJiss»*Miuii:SijPSP^saiia)rN{btcriH]Hxufco ciD7-^^y y h^n 20 

X ^ K pAdex-Asw-loxO Swal-y- htcT'vVh • -f V - y a y L fz o cntCT:3X^ F 
pAdex-Asw-lox-luc A ^ ffi L /c o 
[ 0 0 4 1 ] 

EcoTZZUcr &^^mitL . :&iStC terminal prot e 1 |g -g- 7 x / X y 

/A0.5/igt±O3X^ F pAdex-Asw-lox-luc A 14.5 ^ HEK293^aflS co- 1 rans f ec t i on 
L T 'i^ >f ;b X ^ 1! L /c o 
[ 0 0 4 2 ] ^ 

2 : Cre-293ilBacD^il 
Creti AxCANCre (TaKaRa Bioniedica 1 s) <t D PCR^ ffl 0^ T <^ ^ ^7 >^ ^7 :h ;l/ l> T ipM U 
o ^ n^pCI-neo (Promega)OSinaI-9- FtcT'^Vh - ^-Yy-i^a^LT. X^ttcZt 30 
^ X ^ F^pCI-neo-Cre^l L/co o CD ^ ^ X 5 F ^ Bgl I HC T « ft ^ -a: . ^n^HEK293ffl 
BStC#AL/Co ^Otg 400/i g/nilc?:>C418 (Sigma) ^ # £y DMEM/10% FBStC T It f# b . ^ i; 

^fc. ±8a^ffi^iJ 1 SD'^UE^^iJ 2 cDrt^ti. virology, 309(2003)330-338, Cre/loxp-m 
ediated adenovirus typeS packaging signal excision demonstrates that core elemen 
t VI is sufficient for virus packag i ngtc 12 So T S o 
[ 0 0 4 3 ] 

%mm 3 : ^-DNAOftK 

pBluescript KS+ (STRATAGENE) ^ Kpn I Ps 1 1 ft L . ir 7 "5 > f- ^ > L T se 1 
f ^^y->-3>Lfco StCSacIirBaraHITr^'ft: Kff ffl 7 ^ > x ^ > b T t 40 

■fe;l/7 • ^^y-v/3>LT^S^*^>'l/^:/>'U' ^'n--yy--tt4h^M< bfco ?io 
/cSraaI-9*^ h Pad -Not I-KpnI-Swal-Spe I-Pmel-Xhol-Not I-PacI^^ U n ^ S A U o 
C CD^^X ^ F ^pPNKSSPXNPt b /c o 
[ 0 0 4 4 ] 

ITR + ^^'y y-v^^yy^^y-f ^ tiSu ttlcOpAdexSallself^BamHI ^ SwalX^rN^k L T [hI IR L 
/Co C n^XhoI-9--r F tc}f A LTco ITR(±^t± 0 pAdexSa 1 1 se 1 f ^ BamH I BsrCITrSfb LT 
iHliRL. cn^ Kpnl-y-^fFtcifAL/co X^f'y7r-DNAi:tTV'i7X Erax2 gene K2 n 
-> (ffiiRM± cfc D SrS) pEnix2K2^^ffl L /Co pEmx2K2cD pEnix2K2(D Spe I /Swa I 7 ^ y ;^ > 
F (2.6Kb)^SwaI tlSpelCDP^ tcfflA b/co C n ^ pPN2 . 6NP i: L /c o M 7 . 4KbSpe I 7 y ^ 
y F ^pPN2.6NPcDSpeI-9--l' F A t pPNlONP L /c o 50 
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[ 0 0 4 5 ] 

LTRSVyn^-^- J; »?f8Ji-rSlacZiie^^fflV>/co ^fe-fpRc/RSV (Invi 
trogen) ^ Spe I Xba I T Ifc L . :/ ^ > r >r > ^ O ft -fe ;l/ 7 • v ^ ^ - i> a > ^ tf ^ l/^ ^ 
P-^yy-y-^rhilLTHindllliD^L^^^b. ^J: ^ h ^ M < L fc o So/cHindlll-y- 

^ h IC lacim&^^mX L /Co C Ofglg-Z-^ X ^ K ^Nrul i: NaelTrSfl: URSVy D ^ - ^? 
-TT'K < LacZ^?ga - 7 h ^iHliR b /Co C tl ^ 5fe S O pPN10NP<D Swa I it h tc A b . p 
PNlOLacZi: L /c o 
[ 0 0 4 6 ] 

Dystrophin cDNA?: cyt omega ro virus early gene enhancer i: ch i cken ^-actin promot 
erCCAG promoter) T fg fi ^ ^ S dys t roph i nf? li a - 7 h ^ M J$ A L /c o 9ct\ pBlue 10 
scriptKS + ^Xbal i: EcoRVtc T yNfb^ ^ ^ > r ^ > ^ ft -t y'U 7 ^ y - 3 > L /c o 
pCACGS (gtfiS$$-lf±. Ol W5f- tf ± c]: 0 arg) J: 19 Sal 1 i: Hindi! mrNfbtc Tx V/N y -9- 
-/>^P^"^?-/j3-yPtf>0.-KUAS/^*-^;l/^lX'9tiiL. 5fegO>^^X^K(DSall 
ilHindllHcfflA LpBluescript CAG^ L/co OEcoRI-^"^ h tc , pCCL-DMD^ D NotltcT 
iHllR b/c Vi? X^^ftdystrophin cDNA (Dr . Cremens ct D ® g ) ^ 3 A L /c o cn;6^8dyst 
rcphin h ^ Sa II ^ Not m ft T 0 IR L . pPNlOLacZ^D Pme I -9- ^ h tc»A b/co 

d ntc TpRSVLacZ-dys«:ftffii L /c o 

HDAdvf^S-r S /c . RSVlacZ-dys?:NotIT^^ »5 t ransf ec t iontC ffl /c o 
[ 0 0 4 7 ] 

llffii^M : TPC?5^S^>'U^^-7t / ^-^;l/XDNA£D(HliR 20 
TPCfS-n §J^>'L'>'^ - 7 X / ;l/ X DNAO [Hi iK . Miyake, PNAS Vol93 pp. 1320-1324 Feb 
.1996, Efficient generation of recombinant adenoviruses using adenovirus DNA-ter 
fflinal protein complex and a cosraid bearing the full-length genometC IE K ffi 

o T T f a o a 0 ^ /c o 

HEK293?fflBa(C T>^^-^7gSL/c^;l//^-'>^;UX^. 1 0^ fi <D HEK293fffl 85 S S5 J ^ 
. ^iMIttc^TiD^SS-rcytopathic ef f ec t (CPE) *^ 61 Ig * tx /c . « ± ig ^ i: ffl flS ^ 

(HiiRo mmmm^n^s\^^^^ ^ixmi'^mmii^mtiit^. ^n^io'fBOHEK293tcs^ 
'^^mtmmizmmLr^<o ^^rtcsx io^fBc»HEK293fflsa tc -scpe^^ c ^^m 

M(D^^m^b{cr m^t ^ o ^n^O.lM iris buffertc ? 1/10 vol 5% sodium deo 
xycholate^to;^ . M^^^^t 3.1ml O ^ ;l/ X S ffl L T 1 . Sm m CsC liS ?P TE 30 

^/IP ;^ Beckman SwSO.l Rotor tc T 35 . 000 rpm over night iS ^L> tc T »i7 ;l/ X ^ ffi^ Jg ^ SB tc 

^ybX/^>K^[Hli|XL)Mii'i7^;bX?Si:t^o 
[ 0 0 4 8 ] 

C (Dmm^y ^ 7.m^cmm(DSmm^^T :=.i^ y ^hU^ . MtCBeckman NVT65 rotor 

-:/tC--W^ti: S ct 9 tC50gCsCl/50ml 4Mffi ^ ^7 7 - > ?g * IS A 55 . 000 rpmtC 
Tover n ightifi >D ^ o ^ JK ^ BH tU * /c . f rac t ionat ion L T ^ 8^ f S o ^ 7 ^ ^ 

duk^^tsy y ^ iy B y^i^ ti6x . lEicrmmt ^ffrft> -015^^1^00260^1]^ 

[ 0 0 4 9 ] 
^mm5 : HDAdvCD U X 4^ a - a 

NotlT^»T L /c 14 /i g (Dvector DNA 1 /i gtD he 1 per virus DNA-TPC^. 60mmfflBaigaf 
^ -> ;l tDCre-293tC U >g?:^yl/v"i7ASTn h^>X7x^i/3 >-r^o Over night T' 
h ^ >X 7 X ^ 3 >fg. PBS(-)T*gB^B^^l^Sf Ll^S«!!tCT^S^«^^-r So ^ 4 0 

[ 0 0 5 0 ] 

SSmmJfflfiSlgS-r ^ ^ OC0S7fflBStC . HDAdv^ ^ ig ifi O 1 /20^ ffl l/> T ^ ? -li S o 2 

0 f^tcsBfla^&x-gai^fe-t So m^^mmmicrmoih^mmff^iciaczm^mM^m.^. h 50 
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DAdv(D^?rttS b THDAdvO:^ <ffi t L . Blue forming unit (BFU) L T S II L o 
[ 0 0 5 1 ] 

UlSSfiaj 6 : HDAdvCD :f D y- a y 

l>C0S7ififlS{c2B MSSi? ■li:X-gal5(5feT'HDAdvO;'3iffi^j*a6. n i: PI St <D Cre-293^ ii 
L'k^O-fnAf-i/ a >{CfflV>/-Co MiJ :/ o --^ y - a y t V> T « 1{@ <D Cre-293iffl BS 
(C l-2BFUOHDAdv^i^2^ng^a3i$-&, •?■ O . 'n;!//^- Asw^ mo i3-5T* ^ ^ ^ -fr it „ 1§ S 

[ 0 0 5 2 ] 

^ Sfi 5 t ^ l?iJ 6 O i) ^ IS ^ ^ El 2 & t>* 0 3 -r o El 2 CD ( A ) {i . ^ ^ - D N 
ACDlijgi£r^-ro '^^^'-DNAfi. CAG:/P*-^?-/xy/'Ny+>--cDilii)gi)T(C^^-7 

>i7x±fi>'"xhD7i' y cDNA, Rsvy p € - - /X >/N - \c ^ K) w^mt ^ mm ^ - 

7 ^ h ->^--t?ORF, V >;> XEiiix-2jie?0-a! ( X ^ -y 7 7 - DNA) , Try-iz-ryl/XS 
-i/ y y ^i- )\' (M/) . &t>' 2 0(D ITR^-^tJo E120 (B) T'ti. «S±jf 
Rt;fflflS^-l'-fe-K0 1/ 2 O^^fflLT. 6r^;!j;l'^-\'-7°U-h4'T'C0S7aHJja±T' 
HDAdvCD^«^tTo/co iMflS;&2Bra^^^-^/ct^, X-ga l^fe^fTo/co M 
^^X'\,i.9\■%(D Q r e5l?iy7X5F^'^^^-DNAi:-|gtCh'7>7.7xi'>'3>'L 
/-c*^ ?fiS##T'«h7yX7x^i/3yt**^o/-Co 02 (C) tt. + 
TT'OHDAdv LacZ-dysO^gfi^^-r o S^tiE12 (B) tC?^i^;•rSo 
[ 0 0 5 3 ] 

B!3li. — 31(D-/DAy-->3>lCc}:5HDAd v(DJii|ii^7fN"fo 

: -^^m (D '^X' h ^ ^ )\^ — >^ ^ N A - T P C n h'5>X7x^'->3 
lCj;i9UX + a- t/cHDAd v^. C r e-2 9 SliflSlCHDAd v&t>''N;U^^-'j7l' 

V ^ ti *i ^ ft o 

:g.7'p/^y-i/3>{c43tt?>^^C r e-2 9 3cDSSCtiHDAd v«Sgtt*^lii!lp-r§ 

[Elffi(D^#>5:i5iH^] 
[ 0 0 5 4 ] 

[Ell] El Mi, '^%mi5^x}i^mnni5m^c T y ^ ^ )\^7.^'^ ^•-(r)mmi5\i.(r) 
« s ^ -r o 

[03] 03 — ao:/p>'^y — ->3>{CJ;§HDAdvCDt@i|is^7r;-ro 
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